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Inside ... 

Summer heat waves happen every year, so when 
summer approaches, keeping cool (as opposed to 
keeping warm) is uppermost on everyone’s mind. 
However, it seems that we are making things worse for 
ourselves, as our cities are overheating because of the 
way we build them. We present an interesting insight 
on this issue. 

Roofing membranes usually will also provide wa¬ 
terproofing below ground. CCMC presents a review of 
the standards that apply to these materials. 

The Innovative Housing ’93 conference in Vancou¬ 
ver was an opportunity for researchers, designers and 
builders to mix and learn about the current activities in 
the housing sector. We present brief highlights. 

Other items include a review of HRV system effi¬ 
ciency, window durability test results, monitoring 
results on the Brampton Advanced House, TRC news, 
and much more. 
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From the Publisher ... 

In the past few years building technology has undergone many 
changes, largely as a result of the availability of new industrial processes 
and chemical compounds. Some of the changes have been driven by a 
greater emphasis on energy conservation and increased comfort. Others 
have been in response to a desire to provide more affordable options in 
materials and improve the speed of construction. The stress on energy 
conservation, caulking and air tightening of buildings has also meant that 
the physics of the building have changed. 

At the same time we are discovering that many of the new materials 
we are using may not be healthy - in fact some of the materials could be 
toxic to the human body. We can survive without food for weeks time, 
we can survive without water for several days, but we can’t survive 
without air for more than a minute or two. Over the course of a day we 
consume about 1 pound of food, 5 pounds of water, and 54 pounds of air. 
While much time and money is spent testing foods and products that are 
going to be in contact with food, we are not as sensitive to the invisible 
elements in the air. 

The quality of indoor air is a major contributor to the health of our 
buildings. We are only now beginning to learn that many products affect 
the quality of indoor air and thus our health. The cause and effect is not 
as clear cut as for stuff we eat, so it has been difficult to come to terms 
with the issue. No product manufacturer will willingly admit that their 
merchandise may be the cause of some health problem. Certainly there 
are warning signs on many products about the need to wear protective 
gear when using the product, to use in a “well ventilated space’ ’ and so 
on - the theory being that once it has set it will be alright. But the length 
of time that those fumes are given off, and their strength is what is of 
concern. 

I was heartened to note the amount of interest in these issues 
internationally. The technical sessions on healthy housing concerns at 
the Innovative Housing conference were extremely well attended. 
Similarly, the topic was raised many times at the low energy housing 
sessions at the Solar Energy Society of Canada conference in Quebec. 

We must find means of putting into practice the knowledge that is 
being gained. Good quality housing must include concerns for the health 
of the indoor environment, not just structural strength and durability. 
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Keeping Our Cities Cool 



In the heat of the summer, in 
the city, one’s concern is how to 
stay cool. Those fortunate enough 
to be able to get away, or those 
who live in the country, gener¬ 
ally don’t suffer as much as those 
living in the city. 

It has been well recognized for 
some time now that large cities 
are modifying the climate around 
them. Elevated temperatures in urban 
“heat islands’’ result in warmer winter 
temperatures than in the surrounding 
country side and more energy use in the 
summer for cooling. This large summer 
energy use also enhances the formation 
of urban smog. 

How big an issue is it - especially in a 
cold climate such as Canada? Ontario 
Hydro now experiences its peak energy 
demands in the summer! 

On a summer day, the average tem¬ 
perature in a typical North American city 
is about 5*F hotter than the surrounding 
rural area. Dark surfaces heat up as they 
absorb solar radiation, and with the re¬ 
duced vegetation, contribute to what is 
termed the “urban heat island.” 5-10% 
of urban peak electric demand today is 
for additional air conditioning to com¬ 
pensate for the heat islands. 

The power needed to compensate for 
heat islands requires significant addi¬ 
tional generating capacity, which con¬ 
tributes to urban air pollution. Through 
the formation of smog and urban ozone. 
This contribution may be significant since 
peak power is often supplied by the most 
polluting power plants, often located right 
in the city. 


Fortunately, there are simple solutions 
that can reduce the urban heat island 
effect at virtually no extra cost - just 
changin g the materials used. Trees and 
light-coloured surfaces are inexpensive 
and effective ways to moderate the effect 
of urban heat islands. Light-coloured sur¬ 
faces typically have a high “albedo,” 
meaning that they reflect a large percent¬ 
age of the sun’s radiation. Because they 
are good reflectors, they stay cooler than 
absorbing surfaces. This is why buildings 
in hot climates have traditionally been 
white washed for the summer. 



Urban shade trees and light- 
colours surfaces can lower the 
air temperature and reduce cool¬ 
ing energy use. Light-coloured 
surfaces stay cool because they 
typically have a high * ‘albedo’ ’ 
and reflect solar radiation that 
would otherwise heat the sur¬ 
face. 

Through direct shading, 
evaporation and transpiration, trees re¬ 
duce summer cooling energy use in build¬ 
ings at only about 1% of the capital cost 
of avoided power plants and air-condi¬ 
tioning equipment. Light-coloured sur¬ 
faces are even more effective than trees at 
cooling cities and cost less if colour 
changes are incorporated into routine 
maintenance schedules. The results from 
light-coloured surfaces are immediate, 
while it may be ten or more years before 
a tree is large enough to produce signifi¬ 
cant energy savings. High-albedo mate¬ 
rials on surfaces such as roofs, streets, 
sidewalks and parking lots, will be cooler 
than the moor conventional dark materi¬ 
als. Computer simulation of a house in 
Sacramento California has shown that 
applying a white coating to the roof and 
adding three shade trees can reduce the 
cooling electricity use by nearly 50%! 

This means that if cooling is still 
needed, smaller capacity equipment is 
needed, so that not only operating costs 
but also initial capital costs can be re¬ 
duced. 

Increasing the albedo of a city may be 
inexpensive if the change is made routine 
maintenance. Buildings are typically re¬ 
painted every 10 years; white paint doesn’t 
cost more than any other colour. Many 
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roof types, including single-ply mem¬ 
brane and built-up roofing, are available 
in white for no additional cost. Light- 
coloured pavement could be installed at 
the time of resurfacing. “Whitetopping” 
(resurfacing an asphalt pavement with 
concrete) produces alight-coloured pave¬ 
ment that has low maintenance costs and 
a long service life. Another option for 
light-coloured pavement is a 4 ‘hot-rolled’ ’ 
asphalt pavement using white aggregate. 
This paving method, popular in Great 
Britain, involves rolling chippings into 
the top surface of the pavement. 

But what about winter heat gain? It has 
been a common belief that the use of 
darker materials will maximize heat gains 
for the building. The reduction in heat 
gain through the use of light coloured 
finishes is marginal as at our northern 
latitudes the winter sun is low and has a 
lower energy content. The beneficial heat 
gains are those through appropriately lo¬ 
cated and sized windows. The exterior 
finishes are on the outside of the insula¬ 
tion, so there is little impact if the surface 
temperature is higher. 

If the concept sounds too simple or too 
good to be true, then aLawrence Berkeley 
laboratory study currently underway may 
provide the proof. It is looking at air 
temperatures in the White Sands Na¬ 
tional Monument, a light-coloured strip 
several miles wide in southern New 
Mexico. The white sand is gypsum (quite 


white), and the vegetation is sparse. The 
difference in the absorptivity properties 
between the monument and the desert 
nearby is about 40% (or similar to the 
potential difference if a more spread out 
city like Los Angeles or Toronto were 
modified). Although the data are very 
preliminary, the light-coloured White 
Sands Monument is about 10*F cooler 
than the vegetated desert. 

Using white surfaces to increase the 
albedo of urban heat islands may be an 
easy way to conserve energy, save money 
and reduce pollution. 

For residential buildings, asphalt shin¬ 
gle and modified bitumen roofing should 
be targeted, while built-up roofing and 
modified bitumens are important in com¬ 
mercial applications. Labelling programs 
may be needed to identify the best mate¬ 
rials for increasing albedo. 


White asphalt shingles are in fact quite 
dark (75% absorptive,) when compared 
to white paint. 

The accompanying table lists the ap¬ 
proximate values for a range of common 
finishes and colours, as well as overall 
average city values. The higher the sur¬ 
face temperature or materials, the more 
the surrouding air temperature is increased 
(which is why the city centre gets hotter). 

This item is based on the presentation 
made by the wrap up plenary speaker at 
the Innovative Housing 93 conference in 
Vancouver, B.C. June 1993 

Mitigation of Urban Heatlslonds: 

Materials. Utility Programs. Updates: 

Arthur H Rosenfeld, Hashem Akbari, 
Sarah Bretz ; David Sailor , Haider 
Taha; Heat Island Group, Lawrence 
Berkeley Laboratory, Berkeley, 
California 


ALBEDO (reflectivity) OF VARIOUS SURFACES 

MATERIAL 

ALBEDO 

SURFACE TEMPERATURE 

Black coating 

0.1 

190°F 

"Average" city 

0.2 


"white" asphalt shingle 

0.25 

175°F 

Terra cotta tile 

0.3 

170°F 

Grey weathered concrete 

0.35 

155°F 

"Green" city (theoretical value 
for light-roofed city) 

0.4 


Very light grey surface 

0.5 

135°F 

light beige surface 

0.65 

125°F 

Aluminum foil 

0.85 

120°F 

White paint, anodized 
aluminum 

0.75 

110°F 
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Solar Shading 



Most energy conservation measures 
up to now have been concerned with 
reducing space heating and hot water 
consumption loads as these are generally 
the largest energy loads in Canadian 
homes. However, summer overheating 
and the resulting space-cooling energy 
loads can be significant. 

There are several ways to reduce over¬ 
heating and thus cooling loads. The first 
is to remember that for most new homes 
the single largest component contribut¬ 
ing to cooling loads is solar gain through 
window. For homes which don’t get ex¬ 
ternal summer shading by architectural 
devices (e.g., overhangs) oradjacent veg¬ 
etation, exterior solar shade screens should 
be considered. Interior shades or screens 
are OK, but not as effective as keeping the 
heat out in the first place. 

A study was done by Unies Ltd. of 
Winnipeg to find out how e ffective screens 
can be. The design cooling loads were 
estimated for a typical 147 m 2 (1584 ft 2 ) 
bungalow using various window types 
and glazing distributions. 


Screens 


In all the homes approximately 60% of 
heat gain was from unshaded windows. 
At all three locations and for all variables 
monitoring showed 1/3 reduction in cool¬ 
ing loads. 

Analysis for three locations (Winni¬ 
peg, Montreal and Toronto) showed that 
in all cases the shade screens reduced the 
design cooling load by approximately 
one-third, roughly 1.8 kW (0.5 tons). 

A series of field observations were 
made of the screens installed on four 
typical bungalows in Winnipeg. These 
showed that proper tensioning of the fab¬ 
ric mesh was required to prevent optical 
distortions, an improved system was 
needed for mounting the screens, house 
appearance was not negatively affected 
by the screens and that homeowner reac¬ 
tion to the screens was generally favour¬ 
able. 

The screens are high-density mesh 
mounted in easily removable frames on 
the exterior of the window. They are 
commercially available in vinyl, fibre- 
glass, or metal in various colours, tex¬ 
tures, and densities, with estimated retail 
costs of about $ 3.54 per sq. ft.. For a 
typical new home, depending on number 
and size of windows, the cost could range 
from $300 to $750. (Retrofitting is more 
expensive estimated to be two to three 
times greater). 

Other screen types include retractable 
awnings or exterior mounted roll-blinds. 
Much cheaper, though maybe not as aes¬ 
thetically satisfactory for all situations, 
are roll-up bamboo blinds. 

Economic benefits include reduced 
capital costs by downsizing or eliminat¬ 
ing air-conditioning equipment and re¬ 
duced annual energy costs. Other ben¬ 


efits are reduced glare, increased pri¬ 
vacy, reduced fabric fading and insect 
control. On the downside the screens 
have to be removed and re-installed sea¬ 
sonally, reduced visibility, and the ap¬ 
pearance of the house. Although the 
latter two considerations were found to 
be highly subjective when homeowners 
were interviewed. 

A Preliminary. Assessment, of the. Solar 

Shade. Screen System far Reducing 

Residential Cooling Loads, prepared by 
Unies Ltd. Winnipeg, Manitoba for 
Efficiency and Alternative Energy 
Technology BranchJCANMET, Energy 
Mines & Resources Canada 


Electronic Library of 
CADD Symbols 

A new library of CADD (Computer- 
Aided Design Drafting) symbols on dis¬ 
kette has been released by CSA. This 
electronic file, called the CADD 
Symbology Diskette for B78.5-93, Com¬ 
puter-A ided Design Drafting (Buildings ), 
promotes the use of standardized sym¬ 
bols in technical drawings for buildings. 

Sets of symbols on the diskette apply 
to the description of site, architectural, 
structural, mechanical, electrical and tel¬ 
ecommunications specifications. Users 
can directly import the library of over 450 
symbols into AutoCad and MicroStation 
or they can use the generic .DXF format 
provided. 

The new diskette complements the 
recently revised CSA standard on the 
subject, B78.5-93, Computer-Aided De¬ 
sign Drafting (Buildings). 

For information: 

Canadian Standards Association 
Peter Nicol Tel: (416) 747-2629 
Standard Sales Tel: (416) 747-4044 
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Refrigerator 
Energy Saver 

Have you ever noticed how, when you 
open arefirigerator door, winter suddenly 
envelops your feet? That’s because an 
avalanche of cold air slides offthe bottom 
shelves, while warm kitchen air swoops 
in on top. Your refrigerator actually uses 
20% of its energy to return to its proper 
temperature after people have opened 
and shut the door. Regardless of how 
efficient a refrigerator is, the energy 
wasted when the door is opened is consid¬ 
erable. 

A new product for residential fridges 
is the CHILLshield. This product easily 
custom-fits in any size or type of refrig¬ 
erator. Clear plastic flaps prevent cold air 
loss while allowing easy access to items 
inside. 

Some grocery stores use a similar type 
of product on their coolers and freezers. 
CHILLshield reduces the energy use, 
saving money and extending the life of a 
refrigerator by reducing the compressor 
operation time, also reducing condensa¬ 
tion build up. 

The distributor claims that depending 
on refrigerator type, efficiency, family 
size and habits the energy saving is from 
300 to 500 kWh, per year (at $0.08/kWh 
this represents a saving of $ 24 to $ 40). 

For information: 

R & S Products Limited 

1 Church Street. Unit 10 

Keswick, Ontario L4P 3E9 

Tel: 1-800-263-2054 

Fax: (416)476-0475 


HRV system efficiency 



Do heat recovery ventilators actually 
deliver their advertised performance? 

Field tests have shown that as installed 
HRVs usually are less efficient than 
claimed. A typical best case installation 
was actually recovering 50% of the heat 
(at -25*C) compared to test results of 
59%, and 75% at 0’C (compared to pub¬ 
lished results of 83%). 

A study by ORTECH International of 
Mississauga, forCANMET investigated 
the impact of poor ductwork installation 
practices on energy transfer from a con¬ 
ditioned air space into a residential HRV 
system. To quantify the energy gains and 
losses associated with HRV ductwork. 


the study was designed to identify the 
sections of ductwork which impact the 
overall energy performance of an HRV, 
to determine the recommended and ac¬ 
tual configurations of these sections and 
determine the performance of these sec¬ 
tions through laboratory simulations. 

The results showed that there are only 
marginal differences in duct energy gains 
between flexible and rigid ducts when 
both are insulated at the same level and 
that duct configuration (number of bends 
and elbows) has minimal effect on energy 
gains at constant airflows. However, it 
was found that in straight duct configura¬ 
tions flex duct would produce about two 
times the static pressure of rigid ducts. In 
configurations with bends and elbows, 
flexible duct had about one and a half 
times the static pressure. 

Flexible duct in straight configura¬ 
tions with sags to simulate bad installa¬ 
tion practices had approximately four 
times the static pressure of rigid duct. 

The recommended installation prac¬ 
tices are summarized in the table. 


Recommended installation practices suggest the following be kept in mind 
when layout ventilation systems 

Duct runs 

kept as short as possible 

Duct size 

sized for the required ventilaiton 
flows 

Duct sealing 

tape or caulk 

Number of bends 

kept as few as possible 

Insulation 

minimum of R4 

Duct type 

preformed rigid or flex duct if 
needed 

Vapour barrier 

Poly of metalized film on cold side 
of duct 
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Conclusions of the study were that 
typical HRV installations are subject to 
enough heat transfer through the cold 
side ducting to have a major effect on 
energy performance. 

Extremely long duct runs, caused by 
poorly located HRVs (i.e. in the middle 
of the house, rather than against an exte¬ 
rior wall) will determine how much heat 
recovery there is, and not the number of 
bends and elbows. In addition, energy 
loss into the ducting is a factor of insula¬ 
tion level and effectiveness of the vapour 
barrier. If the vapour barrier does not do 
its job, then there will be condensation in 
the insulation and further deterioration of 
performance. 

This suggests a general per foot adjust¬ 
ment factor for HRV and airflow rate will 
have to be developed for prediction of 
performance. 

The second conclusion was that since 
flex duct was found to be so much easier 
to install properly than rigid duct, the 
energy impacts of reduced airflow caused 
by increased static pressure for flex duct 
are offset by the reduced potential for 
thermal losses. 

The final conclusion was a recommen¬ 
dation that appropriate correction factors 
be developed/incorporated into the HOT- 
2000 energy analysis program so that 
HRV performance estimates reflect the 
effects of duct energy transfers. 

Study of Residential Ventilation Duct 

Energy Losses, prepared for Efficiency 
and Alternative Energy Technology 
Branch/CANMET, Energy. Mines and 
Resources Canada by ORTECH Interna¬ 
tional. Mississauga. Ontario 


Roofing and Waterproofing Membranes 


The Canadian construction industry is 
beginning to recognize that a roofing 
product can also be an excellent water¬ 
proofing product for the protection of 
basement walls and underground struc¬ 
tures. Canadian Construction Materials 
Centre (CCMC) evaluation listings have 
always acknowledged that roofing and 
waterproofing membranes share a basic 
similarity of function; to keep water out 
of the structure on which they are in¬ 
stalled. 

They meet certain fundamental pa¬ 
rameters: 

- they must be able to be installed in 
such a way as to form a continuous, 
impervious membrane; this is ac¬ 
complished by either having no joints 
(liquid membranes) or joints that 
can be effectively sealed to provide 
a similar effect. 

- they must be capable of bridging 
cracks that may occur in the struc¬ 
ture. 

- they must be able to resist impacts 
(toughness) and remain flexible dur¬ 
ing installation, such as during 
backfilling or the application of 
granular topping, and during their 
application exposure. For some of 
these materials, the most severe ex¬ 
posure will be to extreme cold tem¬ 
peratures and the foot traffic that can 
occur during maintenance of roof 
mounted equipment. 

- they must have the ability to remain 
in place, either by their inherent 
adhesion qualities or by being me¬ 
chanically fastened, depending on 
the application of both roofing and 
waterproofing materials. 


Four Canadian product standards are 
currently applicable to both roofing and 
water proofing materials: 

CGSB 37-GP-56M; Modified Bitu¬ 
minous Roofing Membranes: at this 
time only recognizes these as roofing 
materials. 

CAN/CGSB-37.50-M89, Hot-ap¬ 
plied, Rubberized Asphalt for Roof¬ 
ing and Waterproofing. 

CGSB 37-GP-52M (1984), Roofing 
and Waterproofing Membrane, Sheet 
Applied, Elastomeric. 

CGSB 37-GP -64M (1979), Roof¬ 
ing and Waterproofing Membrane, 
Sheet Applied, Flexible, Polyvinyl 
Chloride. 

CAN/CGSB -37.58-M86, Mem¬ 
brane, Elastomeric, Cold-Applied 
Liquid, for Non-Exposed Use in 
Roofing and Waterproofing. 

Installation 

Proper installation is critical to the 
performance of roofing and waterproof¬ 
ing products. For this reason, manufac¬ 
turers have detailed installation instruc¬ 
tions and most limit installation to per¬ 
sonnel they have trained and certified. 
For more information on products which 
have been evaluated by CCMC for roof¬ 
ing and waterproofing applications the 
reader should consult CCMC ’ s Volume 2 
of Evaluation Listings. 

CCMC. Institute for Research in 
Construction; National Research Council 
of Canada; Ottawa, Ont. K1A 0R6 
Tel: (613) 993-6189 
Fax (613) 952-0268 
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Healthy House Building 


Indoor air pollution is a growing prob¬ 
lem around the world. Last year CMHC 
focused attention on the issue through 
their Healthy House competition. In ad¬ 
dition, they have a number of studies and 
projects under way to improve our knowl¬ 
edge of the problem, identify resources, 
and areas for further research. 

It is estimated that in the United States 
poor indoor air quality accounts for 50% 
of all illnesses. In addition, about 15% of 
the U.S. population have increased aller¬ 
gic sensitivity to chemicals commonly 
found in household products. The figures 
for Canada would not be much different. 

Many building materials such as paints, 
caulks and glues release organic solvents 
when curing. This process can last many 
months, during which the organic va¬ 
pours may cause odours, headaches, al¬ 
lergic reactions, bronchial complaints and 
permanent respiratory damage. Thou¬ 
sands of chemicals, some toxic and many 
never tested for toxicity, are present in 
household products ranging from paint 
strippers to insecticides to deal with these 
issues. 

A number of builders are starting to 
specialize in healthy building projects. 
One of these who has received consider¬ 
able exposure is John Bower, an Indiana 
builder. Along with his wife he has estab¬ 
lished the Healthy House Institute with 
the object of helping to improve the air 
quality in houses and as a result, the 
health and well being of the occupants of 
those houses. 

The Institute provides consultation 
services as well as a series of in-depth 
Healthy House Reports, books and vid¬ 
eos to designers, builders, and home 
owners on topics related to healthier con¬ 
struction practices and life-styles. 


HEALTHY 

HOUSE 

BUILDING 

A DESIGN & CONSTRUCTION GUIDE 
The book every 

homeowner, builder, and designer 
needs to reduce indoor pollution 
and improve health. 

JOHN BOWER 

•ffVMtnOwuT ICOCMS ■»*»»•» iQl—« ; 


The Healthy House Reports are de¬ 
signed to supply solid hands-on informa¬ 
tion for anyone concerned about their 
indoor environment. Three reports have 
been published to date: 

The Unhealthy House 

(Report 101,4 p. US$2.50) 

Describes the problems associated with 
poor indoor air quality, including the 
primary culprits and the health conse¬ 
quences. 

Furnishings 

(Report 102,12 p. US $ 4.50) 

Guidance in selecting healthy furnish¬ 
ings for every room of the house 

Painting 

(Report 103, 16 p. US $5.50) 

Why you should be concerned about 
the negative health effects of paints, fin¬ 
ishes and strippers, and how to minimize 
your risk. 

In addition, they have just published a 
step-by-step illustrated Healthy House 
Building adesign and construction guide. 


This book covers all aspects of the design 
and construction of amodel healthy house, 
including material selection, structural 
design, ventilation and filtration systems, 
and interior finishes. A companion to the 
book is a 27 minute video titled Your 
House, Your Health: a Non-Toxic 
Building Guide. 

While some of the discussion about 
the need and how to detail airtight con¬ 
struction and installation of mechanical 
systems are well understood by R-2000 
builders, the book and video presents the 
hands-on experiences of one builder. 

For information, 

The Healthy House Institute 
7471 N. Shiloh Road 
Unionville, IN 
47468 

Tel: (812)332-5073 


German Energy Codes: 
30% Energy Use 
Reduction 

New regulations in Germany require 
that starting in January 1995 new con¬ 
struction must reduce space heating en¬ 
ergy consumption by 30%. By the year 
2000 that is slated to increase to a 50% 
reduction over present usage. At present 
energy consumption is in the 130-180 
kWh/m 2 range. The goal is to reduce 
space energy consumption to about 54- 
100 kWh/m 2 . 

By comparison, an average R-2000 
house uses 104 kWh/m 2 and the Ad¬ 
vanced Houses are designed to use 52 
kWh/m 2 . 
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HOT 2000 (v 6.0) 
USERS: 


Data Input Forms 

(Version 6.) Now available! 


You know that the program requires 
lots of input information. You can 
save time, improve accuracy, and 
have a neat record of all the inputs 
when you use ou Data Input Sheet. 

The form is a 4 page (8 1 /a"x11" for¬ 
mat) single sheet with space to note 
all inputs required by HOT 2000 v 6. 

Blanks are laid out in the sequence 
in which they appear when you enter 
data, so you no longer have to search 
through your take-off sheets to look 
for the figures you need. 

The form also helps you check that 
you have all the information that's 
needed. 

25 copies $20.00; 

100 copies $60.00 

(Canadian orders please don’t forget to add 7% 
GST; B.C. residents add 6% Provincial tax also) 


The Drawing-Room Graphic 
Services Ltd. 

Box 86627, 

North Vancouver, B.C. V7L 4L2 


SUBSCRIBE TODAY! 

SOLPLAN REVIEW is an independent Canadian Journal published 6 times per 
year to provide news, technical details, new product information, insights and 
commentary on developments covering all aspects of building science and energy 
efficient building practice for new and retrofit residential construction. 

SOLPLAN REVIEW serves the needs of professionals and interested lay 
persons. Technical information is presented in a clear, concise manner, without 
resorting to jargon. As an independent subscription supported publication, we rely 
on the support of our readers. If you are seeing this journal for the first time, and 
find it valuable, why not ensure you don’t miss any copies. Subscribe today! 

YES, I WANT TO SUBSCRIBE TO SOLPLAN REVIEW 

In Canada: 

1 year $40.66 ($38.00 + 2.66 GST) 2 years: 77.04 ($72.00 + 5.04 GST) 

USA and other foreign: (in US funds) 

1 year $46.00 per year 2 years:$ 88.00 

payment enclosed please bill us - P.O. #_ 

Carge to credit card: 

VISA MASTERCARD AMERICAN EXPRESS 

Card Number _Exp. date:_ 

Signature_ 

Name:_ 

Address:_ 


Post code:_ 

the drawing-room graphics services ltd. 
box 86627 north Vancouver, b.c. v7l 412 
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THE BOOKSHELF 

INVENTORY CLEARANCE 
SALE 

Because of increases in postal rates, 
we are getting out of the mail-order 
book business. We still have a few 
copies of books - once they're gone, 
they're gone! We'll bite the bullet and 
pay the postage - you only pay the 
price plus 7% GST. 

Quantities are definitely limited. 


RODALE’S CHEMICAL-FREE YARD & 

GARDEN An expert guide to chemical free 
gardening. Includes many proven natural remedies to 
common gardening problems, including insect, disease 

and weed control. $ 32.95 

WARM HOUSE, COOL HOUSE A 

guide to energy use in your home, by the editors of 
Consumer Reports, $22.99 

FIGHT GLOBAL WARMING: 29 

Things You Can Do by Sarah L Clark, 
Environmental Defence Fund. Concerned about the 
state of the environment but not sure where to start? 
This little handbook gives oyu a number of places to 
start. $9.95 

CHEMICAL ALLERGIES Hidden Chemi¬ 
cal threats to your health in Food and House hold 
products by Dr. Richard Mackarness 
$9.95 

EARTH SHELTERED HOMES Plans 

and Designs By the Underground Space Centre Uni¬ 
versity of Minnesota. A good overview of earth 
sheltered construction with a number of examples 
illustrated. $8.95 

The New Alchemy WATER PUMP¬ 
ING WINDMILL BOOK by Gary 

Hirshberg A practical How-to built your own wind¬ 
mill book $ 6.95 


RESIDENTIAL VENTILATION: Achieving Indoor Air Quality 

The original Canadian book that tells designers and builders how to deal with indoor air quality issues. 
It describes why ventilation is necessary and how it can be provided, effectively and without creating 
discomfort. 

Key principles of ventilation systems are laid out in very simple language. By Richard Kadulski, illustration 
by Terry Lyster, technical consultant David Hill 

First published at $1 1.95 

Now only $9.95 !!! 


/ ^ 

HOUSE CONSTRUCTION IN B.C. 

by W.D. Lewicky, P. Eng 

The illustrated Guide to the B.C. Building Code explains Part 
9 of the B.C. Building Code as it applies to residential construc¬ 
tion. 

This 50 page reference guide uses imperial measurements, 
and explains code requirements in plain language, with sketches 
where appropriate. The guide also highlights the new code 
changes that have come into effect December 1, 1992. 

NOW AVAILABLE Only $16.00 ($14.95 plus GST) 

To order your copy: send cheque or credit card billing information to: 

SOLPLAN REVIEW 

box 86627, 

North Vancouver, B.C. V7L 4L2 




Please circle items you wish to order. Total $__ 

Please charge to credit card: 

VISA AMERICAN EXPRESS MASTERCARD 

Card No. / expiry 

signature 

NAME: 

ADDRESS: 

- POSTCODE_ 


The Drawing-Room Graphic Services Ltd. 

Box 86627 

North Vancouver, B.C. V7L 4L2 
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BACK ISSUES SPECIAL 

We still have some back issues of SOLPLAN RE¬ 
VIEW. Individual copies of back issues are available for 
$4.00 each, post paid. 

the drawing-room graphic services ltd. 
box 86627 north Vancouver, b.c. V7L 4L2 


Ener-Corp Blower Doors 
Top Quality Equipment; Excellent 
condition 

1 - micro unit 4 piece (new) 

1 - double fan unit 3 piece (new) 

2 - single fan untis 1 piece (used) 
4 - units total: $7,500 as a package 
Includes: Manuals, sales aids and 
hardware For information write: 
EES of Minn, P.O.Box 206 
Chanhassen, Minn 55317 

Or Call & leave message: 
612-646-7992 


Air Distribution in Rooms 4th International Con¬ 
ference ROOMVENT ’94 Cracow, Poland, June 
15 to 17,1994. 

Air movement in rooms: topics such as modelling 
and prediction ot airflow patterns, optimization of 
energy consumption and consideration of thermal 
comfort within largespacesaswell as of residential 
buildings. 

Information: Roomvent '94 
Department of Heating, Ventilating and Dust Re¬ 
moval Technology 
Silesian Technical University 
Pstrowskiego 5 
44-101 Gliwice, Poland 


= ENEREADY 

6860 ANTRIM AVENUE • BURNABY, BRITISH COLUMBIA, CANADA • V5J 4M4 



When and Where do you need to focus 

EXHAUST ZONE CONTROL? 


Insul-wall 



BUILDING SYSTEM 



See CCMC evaluation Report No. 09589 


For superior quality wall construction 


INSUL-WALL is available as a preassembled wall 
structure, or pre-cut component package for on-site 
assembly. This unique panel system incorporates the use 
of high quality environmentally pure, EPS rigid insulation 
with conventional wood framing. 

- Superior insulation 

- Eliminates thermal bridging problems 

- Structural stability 

- Manufactured to your specs 

- Faster on site construction 

- Eliminates air movement and moisture build-up 
within the wall cavity 

For your residential, commercial and industrial projects, 
INSUL-WALL is your constructive solution. 


Newfoundland 

Reardon 

Construction and 
Development 
P.O. Box 2069 
St John's, NF 
A1C5R6 

Tel; (709) 579-1010 
Fax; (709) 579-4660 
Maritime 
Provinces 
Truefoam Limited 
11 Mosher Dr. 
Dartmouth, N.S. 
B3B 1L8 

Tel: (902) 468-5440 
Fax; (902) 468-4691 


Quebec 

Insul-Wall Quebec 
Div. Isolator Inc. 
P.O. Box 3065 
Quebec, Que. G1K 
6X9 

Tel: (418) 622-0773 
Fax: (418) 692-0964 
Ontario 
Ottawa 
Newhouse 
Building Systems 
49 Stevenson Cr. 
Renfrew, ON 
K7V1J4 

Tel: 1-800 257-4424 


FABRICATORS ACROSS CANADA 


Kingston 
Robert Preston 
Enterprises 
838 Rowantree Dr. 
Kingston, ON 
K7P1P5 

Tel: (613) 384-2914 
Fax: (613) 384-0110 
Trenton 
Parkbauer 
Construction Ltd. 
R.R. #1 Box 1313 
Trenton, ON 
K8V 5P4 

Tel: (613) 397-3787 
Fax: (613) 397-2123 


Toll Free Canada-Wide 1-800-565-1291 


Hunstsville 
Budding Innovations 
c/o George Bell 
Box 970 
Hunstsville. ON 
P0A 1K0 

Tel: (705) 789-7851 
Sudbury 

Insul-North Building 
Systems Ltd. 

268 Cedar St 
Sudbury, ON 
P3B 1M7 

Tel: (705) 671-2697 
Fax: (705) 675-6460 


Manitoba & 
Eastern 
Saskatchewan 
Aerofoam Div. Border 
Chemical Co. Ltd. 
2485 Day St 
Winnipeg, MB 
R2C 2X5 

Tel: (204) 222-3261 
Fax: (204) 222-8817 


Alberta, BC, NWT, 
YT & Western 
Saskatchewan 
Beaver Plastics 
12150 - 160th St 
Edmonton. AB 
T5V 1H5 

Tel: (403) 453-5961 
Fax (403) 453-3955 
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THE BEST BUILT HOMES HAVE SOMETHING IN COMMON... 

EVERY PIECE FITS 



The techniques pioneered 
in the R-2000® program are 
now authoritative guide¬ 
lines for building superior, 
energy-efficient and 
environmentally-sensitive 
housing. 

It’s no wonder, then, that 
the Builders’ Manual of the 
Canadian Home Builders’ 
Association is widely 
regarded as the bible of 
the residential construction 
industry. 

The newest edition offers 
290 pages of concise infor¬ 
mation and easy-to-follow 
illustrations. It’s clearly 


-, 

Yes, I want to make ALL THE PIECES FIT! | 

Send me_CHBA Builders’ 

Manual/s at $55 each plus 7% GST ($3.85)' j 

(includes mailing costs). GST Reg.# R106847130 | 

I enclose a cheque/money order ; 

in the amount of $ _ , 


Name 


Company 
Address _ 


_City_ 

Prov._ Postal Code 


written so you can use it as 
a guidebook. Or adapt 
innovative techniques to 
your own methods. 

Subjects include: 

■ Aspects of building 
science ■ Design consid¬ 
eration ■ Air, weather and 
moisture barriers and 
vapour diffusion retarders 

■ Materials ■ Foundations 

■ Floors ■ Walls ■ Attics 


and roofs ■ Wmdows and 
doors ■ Domestic hot 
water systems ■Principles 
of space conditioning 

■ Distribution systems 

■ Heating systems ■ Cool¬ 
ing systems ■ Ventilation 
systems ■ Other space 
conditioning equipment 


Phone _ 

Please make cheque or money order payable to 
CHBA and mail to: Builders’ Manual Sales 

Canadian Home Builders’ Association 
200 - 150 Laurier Ave. West 
Ottawa. Ont KIP 5J4 


Canadian 

Home Builders’ 
Association 


® R-2000 is a registered trademark. 
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Window Durability 


Any moveable product is subject to 
wear and tear over time. Windows are 
perhaps the most prominent component 
in the building envelope exposed to such 
stresses. In addition to people abuse, win¬ 
dows are subject to constantly changing 
wind pressures from different directions 
and intensities. 

How well do different windows stand 
up? 

A study to determine the long term 
effects of such pressure cycling on the 
performance of various window types 
was done by Air-Ins Inc of Quebec for 
CANMET. Four types ofwood, aluminum 
and PVC window frames (casement, ver¬ 
tical slider, horizontal slider and fixed) 
were tested for ease of operation, air 
leakage, resistance to water penetration 
and condensation resistance. All win¬ 
dows were tested when new, after pres¬ 
sure cycling through 500 cycles of alter¬ 
nating pressure (+1.2 kPa and -1.2 kPaor 
±25 psf), after 1000 cycles, and finally 
after 2000 cycles. 


Ease-of-operation tests showed that 
all window frames except the aluminum 
vertical slider were deformed somewhat 
over time as they required more force to 
open the sash and maintain motion. These 
increases ranged from 23% to 194%. 
PVC casement windows showed the larg¬ 
est deformation, as they had the largest 
increase in the force required to open the 
windows. 

All windows became leakier over time. 
Air leakage increases ranged from 8% to 
275%. The largest increases were for the 
PVC windows. Most of the increases 
seemed to be caused by a combination of 
factors including the compression set of 
weather stripping, creep of the vinyl sash 
members, and lack of rigidity of sash 
members. 

The resistance to water penetration of 
most samples did not change. 

Condensation resistance tests showed 
that even in wood and PVC frame win¬ 
dows the interior frame surface tempera¬ 
tures can be lower than the minimum 


R-2000 Program Update 


The mission of the R-2000 program is 
to promote the energy efficiency of Cana¬ 
da 's new housing stock through an indus¬ 
try-led, market-driven, leading edge hous¬ 
ing standard presented as a cooperative 
partnership of the private and public 
sectors. 

1992/93 was a good year for the R- 
2000 Program, when over 1200 new 
homes were certified. There are now over 
25 partners supporting the program. 


One of the barriers to increased sales 
of R-2000 houses is the perception that 
they are too expensive and not worth the 
extra cost (usually 2 to 5% more than a 
conventionally-built house). A study was 
commissioned to determine the extra 
costs, and to weigh this against the value 
of the benefits of an R-2000 home. This 
study will be released in the summer of 
1993. A new fact sheet entitled “The R- 
2000 Home - Is it Worth it?” will be 
produced, aimed at the potential home 
buyer. 


acceptable level. These low frame sur¬ 
face temperatures happen because of 
cracks which develop between the sash 
and frame. 

The study recommended that: 

1) pressure cycling be incorporated 
into the Canadian standard to insure 
durability of new windows, 

2) condensation resistance tests be 
conducted on wood and PVC as well 
as on metal frame windows, 

3) to improve the certainty of the 
performance levels given by CCMC 
an independent certification system 
should be put in place. 

A Study, of the. Lons. Term Performance of 

Operatingand Fixed Windows. Subjected 

to Pressure Cycling . Prepared for: 
Efficiency and Alternative Energy 
Technology Branch/CANMET, Energy 
Mines & Resources Canada by: Air-Ins 
inc. Varennes, Quebec. 


Starting in 1993, a new tagline - ‘ ‘The 
R-2000 Home: More than Energy Sav¬ 
ings” - is being used to build greater 
consumer demand for the many benefits 
R-2000 can offer. To convey this en¬ 
hanced message, a comprehensive plan 
of marketing activities was launched in 
the spring of 1993. It zeroed in on the R- 
2000’sthree major benefits: environmen¬ 
tal responsibility, energy efficiency and 
leading-edge technology. 
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EMR/CANMET NEWS 



The Canada Centre for Mineral and Energy Technology (CANMET) is the research and development arm of Energy, Mines and Resources. EMR/CANMET’s 
Buildings Group works with industry to develop and commercialize the technologies to make Canadian houses more energy efficient With the support of the 
Buildings Group, Solplan Review presents this information on some current CANMET projects. For more information contact: Energy Efficiency Division, EMR/ 
CANMET, 580 Booth St, Ottawa, K1A 0E4. 


Innovative Housing ’93 Conference 


One of the most important confer¬ 
ences in anumberofyears for the housing 
sector took place in Vancouver June 23 - 
25, 1993. The Innovative Housing ’93 
conference attracted 700 registrants from 
25 countries, and 200 speakers from 22 
countries made presentations in 3 6 paral¬ 
lel sessions. 

In addition to the technical sessions, 
and the opportunity to exchange informa¬ 
tion with others, there were 30 exhibits 
and tours to the B.C. Advanced House 
and the Vancouver Healthy House. And 
of course, Vancouver itself dazzled visi¬ 
tors in the sunshine. 

With so many presentations, it is im¬ 
possible to summarize what went on. 
Presentations were grouped in 4 general 
streams: technology innovations, plan¬ 
ning and design issues, applications and 
demonstrations, and programs. A few 
highlights from some of these presenta¬ 
tions follow. 

y 

Technology 

Housing represents 20-30% of total 
energy use in the industrialized countries 
(the OECD countries). Systems engineer¬ 
ing with meticulous attention to detail 
can lead to major energy savings (up to 
90%) without significant cost increases. 
To encourage greater and faster adop¬ 
tion, energy efficiency needs to be linked 
to its environmental impact. 

Significant progress has been made in 
low impact materials, construction waste 
management, and materials with high 
recycled content. Water consumption 
can be reduced by more than 40% using 
presently available technology. 


Healthy Indoor 
Environments 

A significant emerging trend is a 
greater interest in healthy building envi¬ 
ronments. There is a growing awareness 
that there is more to a building than just 
a roof to keep out the rain. The cause and 
effect relationships between tight energy 
efficient buildings and indoor air quality 
are being challenged - it depends on how 
the building is put together and how it is 
managed. Source control remains a key 
- careful selection and use of materials is 
important to maintaining healthy envi¬ 
ronments. Similarly, ventilation strate¬ 
gies are influenced by more than energy 
efficiency. 

Housing for the environmentally hyper 
sensitive presents enormous challenges 
for builders and designers, as there is still 
great lack of understanding in the linkage 
of health to housing- knowledge demand 
exists 

Planning and Design 

World energy use is forecast to con¬ 
tinue growing until 2010, with a 46% 
increase in C0 2 emissions (contributing 
to global warming). Yet 50 - 75% of total 
energy usage is influenced by the form of 
the built environment. There is a strong 
correlation between density and energy 
usage. The growth of suburban fringe 
won’t stop, but can it be done more 
sustainably? In the 5 years since the 
Bruntland Report on the need for “sus¬ 
tainable” development a consensus has 
emerged that uncontrolled growth must 
be contained, but there is a big gap be¬ 
tween the rhetoric we hear and reality. 


Much greater use could be made of 
passive solar in terms of orientation and 
unit design. House designs need to be 
flexible to meet changing family struc¬ 
tures. Working at home offers potential 
to reduce transport impacts. There is a 
need to raise public awareness of advan¬ 
tages of the innovative planning exam¬ 
ples, and incorporate early public in¬ 
volvement. Land use standards (still are 
based on 1950’sthinking) have to change 
to meet current realities. 

Applications and 
Demonstrations 

Demonstration projects are effective 
communications and education tools. 
Most demonstration projects are reduc¬ 
ing the annual energy consumption be¬ 
low 50 kWh/m 2 , while integrating the use 
of existing technologies can reduce con¬ 
sumption to 30 kWh/m 2 . Further energy 
consumption reductions require seasonal 
storage. 

Major demonstration projects in 
Canada and overseas have focused atten¬ 
tion on the design community, the build¬ 
ing industry and consumers. They in¬ 
volve partnerships of published and pri¬ 
vate sectors. Common features of many 
demonstrations include: high insulation 
levels, airtight construction, high per¬ 
formance windows, heat recovery venti¬ 
lation, active and passive solar, 
photovoltaics, integrated mechanical sys¬ 
tems, energy efficient appliances and 
lighting, use of recycled materials, water 
conservation, passive cooling, building 
automation, grey water heat recovery, 
and solariums. 
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Programs 

Consumers are increasingly becom¬ 
ing aware of the major global issues. 
However many countries have experi¬ 
enced major increases in energy usage, 
especially electricity, since the fall of 
energy prices in the 1980’s. 

Many home energy rating systems are 
being developed (there are over 20 home 
energy rating systems in use in USA). 
Some are being tied into mortgage fi¬ 
nancing of new housing stock. Many 
demand side management (DSM) pro- 


In 1989 the “Advanced House” in 
Brampton Ontario was built to demon¬ 
strate innovative residential energy-effi¬ 
cient technologies. This house is Cana¬ 
da’s contribution to the International 
Energy Agency’s Task Xlll program fo¬ 
cusing on Advanced Solar/Low Energy 
Residential Buildings. It was the catalyst 
for Energy, Mines and Resources Canada 
Advanced Houses Program begun in 1991. 

Monitoring of the house performance 
began in the summer of 1990 and contin¬ 
ued until October 1992. The performance 
of this, the first Advanced house, is par¬ 
ticularly important as there are now ten 
second generation Advanced Houses 
completed and soon to be monitored. The 
results of the monitoring will provide 
feedback on performance of innovative 
products and technologies and data for 
establishing realistic expectations for any 
upgrades to the R2000 Technical Stand¬ 
ards. 

It must be remembered that the 
Brampton house project was first con¬ 
ceived several years before construction 
started, so some of the concepts and 


grams are being implemented, with utili¬ 
ties being in the best position to be cham¬ 
pions for wise energy use. Training, 
inspection and commissioning are essen¬ 
tial to ensure that the installed DSM 
measures actually perform as intended. 
Consumer information needs could be 
augmented with incentives, on-site ad¬ 
vice and community based approaches. 

A full set of proceedings will be pub¬ 
lished later this fall. We will keep readers 
infoormed when details are available. 


technologies used by the time of con¬ 
struction were not as innovative as they 
may first appear. 

The Brampton House was designed to 
use 12,500kWhperyearor31 kWh/m 2 of 
floor area (in a 4200’C degree day cli¬ 
mate). This is about 30% the energy 
consumption of a similar house built to 
the 1985 insulation stand¬ 
ards of the Ontario Build¬ 
ing Code and using con¬ 
ventional mechanical sys¬ 
tems. 

Building envelope heat 
loss coe fficient (199 W/* C) 
and airtightness (0.9 ACH 
at 50 Pa) were well within 
design targets, although 
some decrease of building 
airtightness was noted over 
time. 

Indoor air quality tests 
showed that formaldehyde 
at 0.048 ppm and radon at 
.002WLU are well within accepted guide¬ 
lines. 

Hot water use for the three person 
family averaged 164 litres/day at 45’C. 
Use of water-conserving appliances re¬ 
duced water heating requirements to 60% 


of a typical residential load. Cold water 
use was 260 litres/day. In addition 140 
cubic meters of water was dumped during 
the cooling season to m aintain tempera¬ 
tures in the integrated mechanical system 
(IMS). 

Lighting (non incandescent) and re¬ 
ceptacles used 400 kWh/yr, 60% higher 
than predicted. 

Total house performance. 

It is here that the major lessons lie. 

Monitored energy consumption was 
28% higher than computer-predicted val¬ 
ues during the demonstration period and 
60% higher than predicted when the house 
was occupied. The annnal energy use 
during the occupied period was 19,834 
kWh or 49 kWh/m 2 of heated floor area 
(compared to the design target of 12,500 
kWh). 

The monitored compressor and pump 
energy use is the major cause for this 
unexpectedly high energy use - more than 
double predictions. 


Why? The integrated mechanical sys¬ 
tem (IMS) is comprised of a hot water 
tank and a cold water tank thermally 
connected by a heat pump. Space heating 
is provided by a pump which circulates 
water from the hot-water tank through the 


Brampton Advanced House 
Performance 



Comparison of predicted and monitored energy use 
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House total energy use (house occupied). The line 
shows the predicted preformance 


increase in ventilation rate 
would then increase heat 
load overdesign predictions. 

Integrated Mechanical 
System performance: The 
predicted Seasonal Perform¬ 
ance Factor (SPF - the meas¬ 
ure of the performance of 
the entire system relative to 
the load placed on it) was 
2.0, but was monitored at 
1.54. This lower SPF is 
largely due to a heat output 
of4-5.5kW rather than the 
6 kW expected. This was 


heat pump condenser to a fan coil. Air 
circulated over the fan coil delivers heat 
to the home. Ventilation air is drawn in 
through the sunspace for passive solar 
preheat and delivered through the return 
air system. 

The monitoring report suggests sev¬ 
eral reasons for the 35% higher than 
expected space heating loads and lower 
than expected system performance. 

Occupant use: The average air tem¬ 
perature was maintained by the occu¬ 
pants at 23°C, not the 21*C temperature 
on which predictions were based. 

Design related factors: Two prob¬ 
lems were identified with the sunspace 
and both combined to result in a higher 
than expected ventilation air heat load. 

The air leakage through the six sets of 
French doors connecting the house to the 
sunspace was significant. The air flow of 
fresh air into the sunspace from outside is 
only half the design value. As a result 
only 45% of the air being pulled into the 
sunspace is from outside, the rest is leak¬ 
age from the house back into the sunspace. 
The net result is that only 15 L/s of supply 
air is fresh, outdoor air preheated by the 
sunspace and 53 L/s of supply air comes 
from infiltration through the building 
shell. This would account for the occu¬ 
pant’s complaints of stuffiness and the 
need to increase the ventilation from the 
design rate of 68 L/s (the CSA F-326 
Standard requirement) to 87 L/s. This 


traced in part to the lower house airflow 
circulation and also meant that more back¬ 
up (electrical or wood) energy was used 
than predicted. In addition high parasitic 
energy requirements (energy used by 
pumps and fans) represent 30% of total 
house energy consumption. 

It should be noted that despite the 
higher than predicted energy use, at 49 
kWh/m 2 per day the Brampton House still 
uses less than half the energy of an aver¬ 
age R-2000 home. Both the integrated 
mechanical systems and other commer¬ 
cially available energy saving products 
significantly reduced energy consump¬ 
tion. 

The monitoring shows that extremely 
energy-efficient buildings are achievable. 
As the industry uses the Advanced House 
monitoring programs to fine-tune the 
designs and systems used in these build¬ 
ings, it should become easier to increase 
energy savings. 

Performance OfThe Brampton Advanced 

House, prepared for the Efficiency and 
Alternative Energy Technology Branch/ 
CANMET, Energy Mines & Resources 
Canada byEnermodal Engineering Ltd., 
Waterloo, Ontario. 


CCMC Referenced 
in Ontario 
Building Code 

Building codes and regulations set out 
the minimums required for a given con¬ 
struction assembly. Rather than spelling 
out the details, where appropriate stand¬ 
ards have been developed by other agen¬ 
cies they are referenced, so that even if 
they are not typed out in the code, they 
become a part of the code. Typical are 
those standards developed by the Cana¬ 
dian Standards Association (CSA), the 
Canadian Government Standards Board 
(CGSB), and Underwriters Laboratories 
(UL). 

A testing program, formerly run by 
CMHC and now taken over by the Na¬ 
tional Research Counci 1, known as CCMC 
(Canadian Construction Materials Cen¬ 
tre), is important as it is the basis for 
approved lists of products and building 
systems that are accepted for projects 
financed by CMHC. 

Manufacturers and distributors have 
relied on this review as an official seal of 
approval. However, CCMC test results 
have never been an accepted standard in 
the Building Code. The difference may 
be subtle, but important, because for some 
materials and systems (especially new 
products) there are no applicable stand¬ 
ards, so agencies such as CCMC do tests 
that follow conventional engineering pro¬ 
cedures that may be reasonably close to 
standard practices, but they still do not 
conform to any applicable standard. 

Building officials may have used 
CCMC test results as a reference when 
evaluating a product as an equivalency, 
but there was no obligation to do so. 

This is about to change in Ontario. An 
amendment to the Building Code Act 
designed to facilitate innovation in the 
building industry, will designate CCMC 
in the 1993 Ontario Building Code as an 
accepted materials evaluation body. 
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Technical Research Committee 



News 


Canadian 

Home Builders’ 
Association 


The Technical Research Committee 
continues to work hard to deal with the 
real priorities of the housing industry. 
This effort is ensuring that the needs of 
builders in the marketplace are given 
priority by those in the research and 
regulatory communities. 

Among other issues, TRC's represen¬ 
tations have resulted in appropriate re¬ 
search to resolve new requirements for 
wood trusses, andforfire and sound rated 
assemblies which rely on gypsum board 
(most residential assemblies). 

TRCisplanning to respond, during the 
public comment phase, to the many 
changes proposed for the 1995 edition of 
the National Building Code of Canada. 
(There are some 1,200 changes). 

CHBA Builder Manual (New 
Edition) 

A new edition of the CHBA Builder 
Manual is underway with completion 
now slated for this fall. This update will 
include the latest information on R-2000 
and include more environmental infor¬ 
mation. 

Builder’s Guide to 
Environmental Products 

Production of this guide is now 
underway, with the support of CMHC 
and the Ontario New Home Warranty 
Program and should be completed fall. 


Hazardous lands. 

The CHBA Position Paper on Gov¬ 
ernment Policies, Procedures and Crite¬ 
ria for the Clean Up of Contaminated 
Sites is a document which identifies the 
key issues around hazardous lands. 

An Evaluation Protocol for Site Tox¬ 
icity summary will be released in Fall 
1993. 

CMHC is continuing with work on this 
issue. One project was a cross-Canada 
survey of houses which have been af¬ 
fected by hazardous lands where toxic 
vapours were present in the homes. Based 
on the survey results CMHC looked at the 
techniques which have been used to miti¬ 
gate the indoor air quality and found that 
there was a great deal of confusion about 
aspects of the monitoring and there were 
conflicts over the interpretation of re¬ 
sults. It was difficult to correlate what 
was happening in the soil outside the 
building envelope with the indoor air 
quality. Part of this was because essential 
information was not always col lected and 
put together in the proper way. 

A longer term detailed assessment of 
that particular problem will be made; 
four houses in Canada have been se¬ 
lected. Measurements will be done over 
a year taking into account barometric 
changes occurring in the winter months. 
What is going on in the soil and what is 
going on in the house will be monitored, 
as will various techniques of collecting 
data. 

To deal with the lack of adequate 
education regarding toxic gases in hous¬ 
ing, especially noticed at municipal lev¬ 
els (where authorities have to deal with 
this issue), CMHC is working on a Guide 
for Municipalities. This document will 
talk about the nature of soil gas problems, 
the types of soil problems which exist, 
how they originate, how they enter the 


building, how and why to monitor and 
what has to be done to remedy buildings. 
It will include a commentary on the legal 
aspects of a house situated on hazardous 
land. 

Gas Equipment Venting 
Tests 

The Canadian Gas Research Institute 
has undertaken a Gas Appliance testing 
program that was initiated at the request 
of the Ventilation industry to answer 
questions regarding the depressurization 
characteristics of side wall vented fur¬ 
naces and hot water heaters. This study 
has been expanded to include fireplaces 
and gas dryers. Results should be avail¬ 
able soon. Performance properties of di¬ 
rect vent and power vented appliances 
are important to know as other exhaust 
fans in a home are capable of creating 
large negative pressures, so that 
backdrafting of these appliances could 
still be a problem. 

Materials Emissions Testing 

The Institute of Research in Construe- 
tion is initiating a five-year project on 
material emissions to study the emission 
characteristics of various building mate¬ 
rials and furnishings, and their effects on 
indoor air quality. The main objectives of 
this project are to develop procedures for 
measuring the emission characteristics of 
various building materials; to develop a 
database of measured emission charac¬ 
teristics for various building materials 
and fiimishings; and to develop a model 
for predicting the concentration of con¬ 
taminants in a building. 

To contact the TRC: Canadian Home Build¬ 
ers Association, Suite 200, 150 Kaurier Ave. 
West, Ottawa, Ont. KIP 5J4 

Tel: (613) 230-3060 

Fax: (613) 232-8214 
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SESCI Autonomous House Award 

for environmentally-sensible zero-energy Canadian homes 


We are facing major environ¬ 
mental problems caused in large 
part by the excessive use of inap¬ 
propriate energy sources and mate¬ 
rials. Programs such as R-2000, the 
Advanced Houses, and other indi¬ 
vidual demonstration houses re¬ 
ceive a lot ofattention, but these are 
biased towards expensive high-tech ; 
demonstrations. 

These are fine when the princi¬ 
pal players are government agen¬ 
cies, industry and utilities with sub¬ 
stantial resources to invest. How¬ 
ever, there are many individuals 
who, without any fanfare, are already 
building and living in some extraordinar¬ 
ily energy efficient homes that are well 
insulated, very energy efficient, taking 
advantage of solar energy as well as 
incorporating other environmentally sen¬ 
sible measures such as water conserva¬ 
tion, resource efficiency and recycled 
materials. The public seldom hears about 
these houses because they are usually 
built on a low budget without the glamour 
features that attract media attention, and 
at times in out of the way places. 

In order to demonstrate the technolo¬ 
gies that are working now, the Solar 
Energy Society of Canada (SESCI) de¬ 
cided to give recognition to the efforts 
that are being made by individuals. That 
is why SESCI established the Autono¬ 
mous House Award. 

The objective is to encourage the adop¬ 
tion of appropriate conservation and re¬ 
newable energy technologies by 
showcasing built examples that best ap¬ 
proach zero non-renewable energy con¬ 
sumption and do not neglect other aspects 
of environmental sustainability. 



Parker residence, Victoria 1993 winner 
of the Autonomous House Award 

Any house in Canada that is lived-in 
year round, new or old, single family, 
semi-detached or row housing, with a 
proven performance of very low pur¬ 
chased energy consumption, along with 
other environmentally sensible features 
is eligible. To qualify, entries must have 


been lived in for at least one year, 
and the purchased energy con¬ 
sumption must be verified by an 
energy professional. 

Judging criteria are not lim¬ 
ited to energy performance. Fac¬ 
tors that are considered by the jury 
include: 

Energy use: how little pur¬ 
chased non-renewable energy is 
used? How little wood? 

Materials: are materials and 
technologies used in and around 
the house environmentally appro¬ 
priate? 

Lifestyle & Design: does the house 
meet the needs and expectations of its 
occupants? does it meet accepted stand¬ 
ards of comfort and lifestyle? 

Implications: what is the likely over¬ 
all environmental impact of the house 
over its lifetime? What is the potential for 
imitation and duplication of concepts by 
others? 

Overall concept 


Parker Residence Construction Specifications 

Roof 

R32 fiberglass (nominal); poly vapour barrier 

Walls 

R-20 fiberlgass (2X6), plus 1/2" foil-faced 
poly-isocyanurate (Thermax) 

Windows 

sealed, double glazed, 1/2" airspace 

Shutters 

R-6 nominal (plus foil facing both sides 
insulation) - covered with fabric 

Floor slab 
(slab-on-grade) 

R10 extruded polystyrene under entire slab area; 
R20 on all slab edges, protected from sunlight 
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The first award was given in 1992 to 
Robert Fraser of Halifax. The winning 
entry was for the renovation of an older 
bungalow that has been retrofitted over 
the years. 

1993 Autonomous House 
Award 

The 1993 Autonomous House Award 
was given to Gil Parker of Victoria. The 
house, located in a rural areaofthe Saanich 
peninsula near Victoria would not look 
out of place in any town. It is a one and 
one half storey, 2312 sq.ft, slab-on-grade 
single family home that includes a home 
office - the owner works from home. 

This house, built in 1986, was de¬ 
signed as an R-2000 house, but it empha¬ 
sizes use of passive solar heating, storing 
heat in an interior brick wall and an 
insulated concrete floor slab. Back-up 
heat is provided by a wood burning stove 
(using on average 100 cu.ft. ofwood from 
the site) or electric forced air furnace. 
Fresh air is supplied through a separately 
ducted vanEE 2000 HRV. The windows 


have insulating shutters that are used 
dining night time from November to the 
end of March. 

Hot water is provided by a solar hot 
water system supplemented by a coil 
from the wood stove. 

Water conservation is promoted using 
low-flow shower heads, low flush (2.5 
gallon/flush) toilets. 

The roof is made of concrete tiles and 
rain-water is collected in a 4000 litre 
cistern for irrigation and (in emergen¬ 
cies) could be used for domestic use. 

For health considerations, formalde¬ 
hyde adhesives were avoided in all inte¬ 
rior framing and cabinets were built from 
solid wood. Floor finishes are mostly 
ceramic tile and some cushion vinyl. 

Energy use: the average total pur¬ 
chased energy over the past three years is 
6550 kWh/yr. During this time 2 persons 
lived in the house continuously and one 
intermittently. Many visitors are hosted 
thus adding to the hot water load. The 
minimum indoor temperature is 17’C, 
but as the house is used for business as 
well as residence, the usual temperature 
is kept higher. 


Plastic Sheathing Membranes 


Plastic sheathing membranes are in¬ 
creasingly replacing the tar-impregnated 
felt papers used in the past. But in spite of 
the popularity of plastic membranes, no 
standard exists yet by which to evaluate 
these products for performance reliabil¬ 
ity. 

Do we need another standard? It would 
be good to know if the product is going to 
do what it is supposed to do, otherwise it 
would be a waste of time and money. 
Canadian Construction Materials Centre 
(CCMC) has developed performance cri¬ 
teria by which the membranes can be 
tested to see if they meet to the intent of 
the Code. The properties evaluated in¬ 
clude: 


- pliability 

- tensile strength of the material when 
new and after accelerated aging, 

- water vapour permeance of original 
material and after accelerated aging. 

A sheathing membrane works well if it 

allows water vapour to pass through and 
provides a secondary protection against 
water infiltration. During testing the prod¬ 
ucts are subjected to a water vapour 
permeance test to see if water vapour 
passes through. Next, the product under¬ 
goes freeze-thaw cycling. During this 
test, the fabric of plastic sheathing mem¬ 
branes usually becomes more porous and 
the water vapour permeance increases. 
This is acceptable, as long as it does not 
lead to water infiltration. 


Jury comments 

The jury had a difficult time in making 
their selection from among a number of 
strong entries (two were located entirely 
off the grid, thus had no purchased en¬ 
ergy!). 

They were suitably impressed with the 
overall concept of the Parker residence, 
in particular as the energy consumption 
was so low even with a full time office in 
the house. The feet that this house was 
built 7 years ago was taken into consid¬ 
eration. Materials selections and design 
concepts are used that only now are be¬ 
coming more widely available or under¬ 
stood. The home office addresses con¬ 
cerns of impacts on the transportation 
infrastructure. 

The attractive design of the house 
furthers the objectives of the award pro¬ 
gram, showing that energy efficiency can 
be achieved in an attractive home without 
requiring the homeowner to make severe 
lifestyle changes. 


A water ponding test helps assess wa¬ 
ter infiltration properties. The aged sam¬ 
ple is subjected to a one inch head of 
water for five days. To be acceptable, the 
membrane must prevent any passage of 
water. 

To check on durability, the plastic 
sheathing membrane is subjected to ul¬ 
traviolet (UV) radiation and heat aging. 
The accelerated aging by UV exposure 
and heat simulates plastic degradation. 
The UV-exposed and heat-aged products 
have to retain at least 85% of their origi¬ 
nal tensile strength. Only products which 
contain adequate UV inhibitors and anti¬ 
oxidants will be acceptable. 

Are Sheathing Membranes Air Barri¬ 
ers? 
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To qualify as an air barrier, sheathing 
membranes have to form an imperme¬ 
able, structurally adequate barrier to air 
infiltration. As an air barrier, it would 
also have to be continuous over the build¬ 
ing envelope and be durable. These prop¬ 
erties would form the basis for CCMC’s 
evaluation criteria in considering plastic 
sheathing membranes as air barriers. 

At the moment, plastic sheathing mem¬ 
branes have been looked at only as sec¬ 
ondary protection systems against water 
infiltration behind the cladding, the pri¬ 
mary protection for the wall assembly. 
Although plastic sheathing membranes 
could be considered air barriers, CCMC 
has not yet evaluated any plastic sheath¬ 
ing membranes for this function as mate¬ 
rials evaluations are only done at the 
request of suppliers or manufactures. 

CCMC has evaluated four different 
plastic sheathing membranes, but only 
one has undergone UV and heat-age test¬ 
ing. The other three are scheduled for re- 
evaluation soon. 



Assiniboine Community College 

Attention Construction Industry Tradespeople and Professionals: 

SUSTAINABLE SHELTER TECHNOLOGY 

New 10-Month Program Beginning September 19931 

The Sustainable Shelter Technology program is unique in North America! It is based on a systems 
approach to building construction. Its goal are: 

- to help builders gain skills to comply with new standards and regulations 

- to enable construction industry tradespeople and professionals to build the energy-efficient, healthy 
and environmentally responsible homes that today’s consumers demand 

- to reduce consumption of energy and resources during construction and demolition 

- to help builders and home owners conserve resources, energy and moneyl 

Applications now being accepted.For more information, or to register: 
Admissions Office 
Assiniboine Community College 
1430 Victoria Avenue East 
Brandon, Manitoba R7A 2A9 
Tel: 726-6639 

Toll free in Manitoba 1-800-862-6307 
Fax: 726-6753 


SOLPLAN REVIEW is an independent Canadian Journal published 6 times per year to serve the needs of professionals and interested lay persons. 
It provides news, technical details, new product information, insights and commentary on developments covering all aspects of building science and energy 
efficient building practice for new and retrofit residential construction. Technical information is presented in a clear, concise manner, without resorting to 
jargon. 

An independent subscription supported publication, that relies on the support of readers. 

If you are seeing this journal for the first time , and find it valuable , why not ensure you don’t miss any copies. Subscribe today! 

YES, I WANT TO SUBSCRIBE TO SOLPLAN REVIEW 
In Canada: 1 year: $38.52 ($36.00 ♦ 2.52 GST) 2 years: 72.76 ($68.00 + 4.76 GST) 

USA and other foreign: 1 year $43.00 per year 2 years: 82.00 
(USA and other foreign In US funds) 

Pay by: VISA MASTERCARD CHEQUE 


Card No. _ 
Signature 
NAME 
ADDRESS 


Exp. date: 


POST CODE 


the drawing-room graphics services ltd. 
Box 86627 North Vancouver b.c. V7L 4L2 























